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SPECIFICATION 

1. Title of the Invention 

IMPACTING AND PRESSURIZING TESTER 

2 . Claims 

(1) An impacting and pressurizing tester comprising a rotating 
shaft rotating about an axle center, a rotating disk having a protrusion 
on a circumferential face formed orthogonally with the axle center 
of the rotating shaft, an impact receiving material located under the 
rotating disk, engaged with the protrusion, and horizontally held, 
a pressurization head set to the back of the impact receiving material, 
and a table for holing a specimen to which impact is applied by the 
pressurization head. 

(2) The impacting and pressurizing tester according to claim 
1 , characterized in that the protrusion of the rotating disk is formed 
of a rotatable roller. 

(3) The impacting and pressurizing tester according to claim 
1, characterized in that the protrusion is formed so as to be able 
to rise and set. 
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(4) The Impacting and pressurizing tester according to claim 
1 or 2 , characterized in that the impact receiving material is formed 
so as to be able to rise and set. 

(5) The impacting and pressurizing tester according to claim 
1 or 2, characterized in that at least either of the rotating disk 
and the impact receiving material can move in the direction for 
separating and contacting. 

3 . Detailed Description of the Invention 

The present invention relates to an impacting and pressurizing 
tester for a thin plate such as paper and a general material. 

It is known that there are various apparatuses for respectively 
examining the dynamic pressurizing characteristic of a material, that 
is, the deforming characteristic of the material by a dynamic load. 
A tester mainly purposing a metal is standardized andmarketed. However, 
an impacting tester mainly purposing a soft thin plate material such 
as paper or plastics has not been frequently proposed so far. This 
is because it is known as a result of a test that paper comparatively 
greatly depends on a deformation characteristic due to a dynamic load 
and the compression spring constant of paper becomes nonlinear. 

As testers universally conventionally used to respectively 
measure the toughness of a material, a Charpy-type impacting tester 
and an Izod impacting tester are known. Each of these testers uses 
a method for cutting a test piece at a speed of 5-6 m/sec by using 
the gravity of a mace, obtaining the energy used for cutting, and 
evaluating the toughness . However, in the case of each of the testers , 
because gravity is used, it is difficult to universally set impact 
speed and only an impact value standardized in JIS is obtained. 
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Moreover, there ±s a cam plastometer as a tester capable of 
universally changing an impact load to a certain extent. However, 
this tester is not greatly suitable for an impact test at a high speed. 
The reason is described by referring to Figure 1 showing a conceptual 
view of a ceun plastometer. 

In Figure 1, a denotes a flywheel having a Ccim-like contour, b 
denotes a clutch, c denotes a motor, d denotes a table, e denotes a 
pressure head, and f denotes a sample. Because the tester in Figure 
1 performs an impact load test of the sample f , the saunple f is first 
put on the table d and the pressure head e is approached to the sample 
f . Then, the motor c rotates at a predeteirmined speed and when joining 
the clutch b, the flywheel a rotates to strike the head d and the sample 
f is impact -pressurized. 

However, as disadvantages of the tester in Figure 1, because it 
is requested that the flywheel a has large rigidity and weight since 
the table d is struck, the clutch b and the motor c respectively have 
a large capacity, and the tester becomes a large scale. 

Moreover, this tester is suitable for a material .test at a 
comparatively low speed and a large load. However, to perform a 
pressurizing test at a high speed, it is necessary to increase the 
capacity of the motor c and an auxiliary facility such as a brake is 
necessary in order to avoid that the flywheel a strikes the table d 
several times because of overrunning due to the inertia force of the 
flywheel a. 

In the working process of a soft material such as paper or plastics 
by a machine such as cardboard manufacturing equipment, case making 
machine, or printing machine, the soft material is compressed at high 
speed or folded. However, to perform design for improving the 



- 3 - 



performance of the above machine, it is necessary to sufficiently 
comprehend the characteristic of the material. 

However, a tester suitable to comprehend the characteristic of 
the material is not commercialized and it has not been frequently 
proposed and the characteristic of the tester is not comprehended in 
the technical field of the tester. Therefore, the present inventor 
et al . propose the present invention as a tester particularly suitable 
for an impacting and pressurizing test of paper. 

That is, the present invention is constituted of a rotating shaft 
rotating about an axle center, a rotating disk having a protrusion 
on a circumferential face formed orthogonally to the axle center of 
the rotating shaft, an impact receiving material located below the 
rotating disk, engaged with the protrusion, and horizontally held, 
a pressure head set to the back of the impact receiving material, and 
a table for holding a specimen to which an impact is applied by the 
pressure head and provides an impacting and pressurizing tester which 
can be formed into a compact and inexpensive tester capable of easily 
performing high-speed measurement. 

An embodiment of the present invention is described below by 
referring to the accompanying drawings . Figure 2 is a side view showing 
an impacting and pressurizing tester showing an embodiment of the 
present invention, in which a flywheel (1) is fitted to a shaft (2) 
and a single protrusion P or a small roller Q to be rotatable as shown 
in Figure 3 is set to the contour portion of the flywheel (1). The 
both sides of the shaft (2) are supported by a bearing (8) and one 
end of the shaft (2) is connected to a motor (4) through a speed reducer 
(3). Moreover, the speed reducer (3) and motor (4) are mounted on 
a horizontally moving apparatus (5) which serves as also a table, and 
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the flywheel (1) is horizontally moved by a shaft (6) connected to 
the horizontally moving apparatus (5) and a drive (7) connected to 
the shaft (6) . 

An impact receiving material (10) is fixed to the upside of a 
holding plate (13) as a different structure from a moving yarn and 
a rotation of the flywheel ( 1 ) a pressure head ( 11 ) is set to the downside 
of the holding plate (13) through a load cell (12) . The holding plate 
(13) is fixed to a fulcrum (15) through a damper (14) made of 
vibrationproof rubber and a specimen (17) can be set on a table (16) . 
Heights of the fulcrum ( 15 ) and table (16) can be independently adjusted. 

Reference numeral ( 20 ) denotes a controller which receives signals 
from a detector (18) for detecting the rotation of the shaft (2) from 
a cut-out disk (9) and a detector (19) set closely to the output periphery 
of the flywheel (1) so as to detect passing of the protrusion P or 
roller Q. Simultaneously when receiving a signal for starting a test , 
the controller controls the drive ( 7 ) . 

Moreover, in the case of a test performed by this tester, it is 
possible to detect a load applied to the specimen (17) by the load 
cell (12), input the signal to a recorder (23) in accordance with a 
load detection code (22) , moreover detect a displacement of the holing 
plate (13) or pressure head (11) by a noncontact displacement gauge 
X, and input the displacement to the recorder (23) in accordance with 
a displacement detection code (21) so that a relation between a load 
at each impact speed and defoxmation of the specimen (17) can be obtained. 

Then, functions are described. First, the specimen (17) is set 
onto the table (16) . Then, the height of the fulcrum (15) is adjusted 
so that the front end of the pressure head (11) approaches the specimen 
(17). The position of the impact receiving material (10) must be 
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provided so that the displacement applied to the specimen (17) becomes 
predetermined maximum displacement . 

Then, In the case of an Impact applying mechanism, the flywheel 
(1) Is set to an Initial position and then (right side of the Impact 
receiving material (10) ) , starts rotation , and waits at a predetermined 
rotational speed. 

Then, by applying a signal for starting a test, the drive (7) 
Is controlled in accordance with the rotational speed of the flywheel 
( 1 ) detected by the detector ( 18 ) and a passing signal of the protrusion 
P or roller Q and the flywheel (1) starts horizontal movement by the 
horizontally moving apparatus ( 5 ) , the protrusion P or roller Q strikes 
the impact receiving material (10) , and its striking load is supplied 
to the specimen ( 17 ) through the load cell ( 12 ) and pressure head ( 11 ) . 
After striking the Impact receiving material ( 10 ) , horizontal movement 
is continued, the flywheel (1) is removed from the Impact receiving 
material (10), and the test is completed. 

A control method of the controller (20) is described below. When 
assuming that the distance from the initial position of the flywheel 
(1) to the impact receiving material (10) is L(m) , the circumferential 
speed of the flywheel (1) obtained by the detector (18) is V (m/sec), 
the rotational distance from the position of the detector (19) of the 
flywheel (1) to an impact portion is S(m) , the outside diameter of 
the flywheel (l)lsD(m), the speed of the horizontally moving apparatus 
is V (m/sec), and a certain time To detected by the detector (18) is 
0, the time for the protrusion P or roller Q to pass through a striking 

S pD 

position is — + n • (sec) later (n is an optional Integer). 
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Therefore, to start the horxzontally moving apparatus (5) at To 
and make it perform strike after —(sec), it is enough to set the speed 

V 

1 • V 

of the horizontally moving apparatus (5) to v = (m/sec). 

(d + npD) 

Moreover, when equalizing v with V, it is enough to set 1 to S+njtD. 

Figure 4 shows an embodiment different from that in Figure 2 . 
Figure 4 is different from Figure 2 in that the horizontally moving 
apparatus (5) , shaft (6) , and drive (7) of the flywheel (1) are removed 
and a horizontally moving apparatus ( 24 ) capable of horizontally moving, 
shaft (25) , and drive (25) are set to a pedestal on which the fulcrum 
(15) of the pressure head (11) or the like and the table (16) of the 
specimen (17) are set . Reference numeral (5' ) denotes a fixed pedestal . 

In the case of the embodiment in Figure 4 , the impact receiving 
material (10) moves instead of the fact that the flywheel (1) 
horizontally moves like the embodiment shown in Figure 2. Therefore, 
because a relative positional relation is the same, it is allowed to 
consider that the control of the horizontally moving apparatus (25) 
is the same as the case of Figure 2. Moreover, it is also allowed 
to use an apparatus in which the flywheel (1) and pressure head (11) 
can be moved together closely to each other. 

Then, Figure 5 shows a third embodiment which is different from 
Figures 2 and 4 in that the horizontally moving apparatuses (5) and 
(24) are unnecessary and only fixed pedestals (5' ) and (24 ' ) are used. 
However, in the case of Figure 5, a motor (e.g. DC motor) (4') for 
making it possible to accelerate and decelerate the flywheel ( 1 ) is 
necessary and moreover, a not -illustrated motor is necessary. 
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Furthermore, the flywheel (1) and impact receiving material (10) are 
arranged on the same line A- A. 

In Figure 5, to obtain a predetermined collision speed at a 
collision portion , the flywheel ( 1 ) in which the protrusion P and roller 
Q are previously set to reference positions by the controller is 
accelerated by the motor ( 4 ' ) to make the protrusion P or roller Q 
collide with the impact receiving material (10) at a predetermined 
constant speed and thereafter decelerated and stopped. 

Figure 6 shows a fourth embodiment in which the protrusion P or 
roller Q of the flywheel (1) can be oscillated on the basis of a fulcrum 
R. In the case of the fourth embodiment, a stopper (27) separates 
from a protrusion P ' fixed as shown by a continuous line because a moving 
apparatus (29) contracts in accordance with a designation from the 
outside, the protrusion P'is moved outward in accordance with the 
function of a moving apparatus (28) by using R as a fulcrum and fixed 
by the stopper ( 27 ) as shown by a dotted line. Moreover, the protrusion 
P'is returned to the original state by functions of the moving 
apparatuses (28) and (29). 

In the case of this embodiment, when the motor (4' ) does not have 
an acceleration -deceleration function, it is possible to realize a 
collision test by taking the protrusion P ' in and out at a predetexmined 
constant rotation. It is also allowed to use another widely-known 
mechanism for taking in and out instead of this embodiment. 

Figure 7 shows a fifth embodiment which shows an example of making 
it possible to take a plate (30) in and out by the impact receiving 
material (10). The taking-in-and-out operation is the same as the 
case in Figure 6. Reference numeral (31) denotes a stopper and (32) 
and (33) denote moving apparatuses. This embodiment can realize a 
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collision test similarly to the case of Figure 6. It Is allowed to 
use another widely-known taklng-ln-and-out mechanism Instead of this 
embodiment . 

The present Invention Is constituted as describe above In detail 
and a pressure head Is set to the back of an Impact receiving material. 
Therefore, the operation for pressing a table as ever Is unnecessary 
and It is enough that only a predetermined additional load is obtained. 
Therefore , it is allowed that rigidities of a rotating disk and a rotating 
shaft are small. Therefore, it is allowed that a drive has a small 
capacity and it is possible to downsize the drive and inexpensively 
obtain it . 

By constituting a protrusion by a roller capable of rotating, 
the roller is rotated by a friction force in accordance with pressure 
and it is possible to moderate a reaction force and vibration of the 
rotating disk due to impact. Moreover, by constituting a protrusion 
or impact receiving material so that it can be taken in and out, it 
is possible to perform an impacting and pressurizing test at an optional 
speed and moreover, perform the test also at a high speed, and provide 
a tester at a low price. Furthermore, a brake control system for 
restraining an Inertlal force of the rotating disk and preventing double 
strike is unnecessary and it is possible to obtain an inexpensive tester 
for realizing high-speed measurement. 
4 . Brief Description of the Drawings 

Figure 1 is a side view showing an outline of a conventional cam 
plas tometer ; 

Figure 2 is a side view of an impacting and pressurizing tester 
showing an embodiment of the present invention; 
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Figure 3 ±s a front view showing only an essential portion of 
a flywheel having a structure different from that In Figure 2; 

Figures 4 and 5 are side views of an Impacting and pressurizing 
tester showing an embodiment different from that In Figure 2; and 

Figures 6 and 7 are front views showing only essential portions 
of a stlll-dlf f erent embodiment. 
Description of essential portions In drawings 

I. .. Flywheel (Rotating disk) 
2... Shaft (Rotating shaft) 

3 . . . Speed reducer 
4 . . .Motor 

10 •..Impact receiving material 

II . Pressure head 
16 . . .Table 

17 ... Specimen 
23 . . . Recorder 
P. . .Protrusion 
Q. - .Roller 
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